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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording sheet having a toner fixing layer suitable for recording 
a wet electrophotography and a paint composition for forming the toner fixing layer. 
SOLUTION: A recording sheet having a toner fixing layer suitable for recording a wet electrophotography is 
formed with a toner fixing layer made of the dried and solidified constituent of a mixture containing an 
aqueous solution or a water dispersion liquid of a resin and a water dispersion liquid of colloidal silica on at 
least one face of a plastic sheet. A paint composition for forming the toner fixing layer on the recording 
sheet contains the aqueous solution or the water dispersion liquid of the resin and the water dispersion 
liquid of colloidal silica, and it satisfies the condition of the solid material weight ratio 1:99-30:70. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the paint constituent suitable for applying in order to form the record 
sheet which has a toner fixing layer for imprinting the toner on a photo conductor and fixing it with the 
electrophotography of a liquid-development formula, and its toner fixing layer. 
[0002] 

[Description of the Prior Art] The record by electrophotography is applied to various fields, such as output [ of a 
computer ], simple printing, and fuck SHIMIRI, including the copying machine. The use recorded not only on record 
but on the record medium of non-permeability, such as plastics and glass, to paper has increased with diversification of 
a use. 

[0003] electrophotography makes the toner charged in the electrostatic latent image formed on the photo conductor 
adhere to an electrostatic target, and is developed, and after imprinting the toner image to record media, such as the 
recording paper, a record medium is fixed to a toner image heating and (or) by pressurizing Therefore, if adhesion and 
suction nature of a toner are not good to a record medium, the abundant imprint of a toner image and fixing are not 
made. There are dry developing and wgt (liquid) development in electrophotography. The former carries out the electric 
charge of the colored resin powder toner by triboelectrification etc., and the electrostatic latent image of a photo 
conductor is made to attract it. The latter develops the electrostatic latent image of a photo conductor with the liguid 
toner which made the non-polar s olvent distribute the electrified resjn powder by electrophoresis, after making a record 
medium imprint it finally, it evaporates a solvent, and it is established. Thus, in dry type electrophotography and wet 
electrophotography, since the toner and the fixing method which are used differ from each other, proper record media 
also differ. 

[0004] Although the opaque film for record indicated by JP,62-264947,A is excellent as a record medium of dry type 
electrophotography, it cannot say that it not necessarily excels as a record medium of wet electrophotography. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention is for obtaining the optimal record sheet for the above- 
mentioned wet electrophotography. In wet (liquid-development formula) electrophotography, when a record medium is 
paper, generally it is carried out conventionally, and it matures technically and is. However, since plastics, glass, etc. 
were non-permeability, when this was made into the record medium, they had the trouble that an imprint 0 r ****** of a 
toner image was not made plentifully. 

[0006] this invention offers the paint constituent applied in order to form the record sheet which has a toner fixing layer 
suitable for record of the wet electrophotography which uses a liquid toner, and its toner fixing layer, using [ were 
made in order to solve the above-mentioned trouble, and ] material of non-permeability as a base-material sheet. 
[0007] 

[Means for Solving the Problem] The toner fixing layer which consists of a dryness solidification component of the 
mixed liquor to which the record sheet which has a toner fixing layer suitable for record of the wet electrophotography 
of this invention which solves the above-mentioned trouble contains the solution of a resin or drainage system 
distribution liquid, and the water dispersion of colloidal silica at least in one side of a sheet plastic is formed. 
[0008] The weight ratios of the solid content in this resin solution or drainage system distribution liquid and the solid 
content in the water dispersion of colloidal silica of the paint constituent of this invention for forming a toner fixing 
layer in the record sheet which has a toner fixing layer suitable for record of the above-mentioned wet 
electrophotography are 1 :99-30:70 including the solution of a resin, or drainage system distribution liquid and the water 
dispersion of colloidal silica. 

[0009] The weight ratios 1 :99-30:70 of the solid content of the resin in a paint constituent and the solid content of 
colloidal silica are maintained without changing also in the toner fixing layer which applied this and was formed. 
[0010] Even if the kind of resin is chosen from polyvinyl alcohol, casein, an ethylene-vinyl acetate-acrylic copolymer, 



a styrene-acrylic copolymer, acrylic resin, and polyester resin and is independent respectively, it may be mixture. When 
resins a/e water-soluble resins, such as polyvinyl alcohol, casein, acrylic resin, and polyester resin, it is added to a paint 
constituent as solution. When resins are resins of non-water solubility, such as an ethylene-vinyl acetate-acrylic 
copolymer, a styrene-acrylic copolymer, and acrylic resin, it is added to a paint constituent by the drainage system 
emulsion and suspension. <*C" Q^J^y ^ 6+t^*+ml 

[001 1] As for the colloidal silica solution added to a paint constituent, the 3-1 00mm micrometer of silica sol of mean 
particle diameters is suitable. 

[0012] In addition, although especially toner fixing layer thickness is specified and is not a thing, its about 1-20 
micrometers are desirable. Moreover, arbitrary methods, such as an application with a roller, an application with a wire 
bar, brush coating, and ****, can be used for the method of applying a paint constituent to front faces, such as plastics. 
[0013] 

[Function] The paint constituent of the above-mentioned this invention can be applied to the front face of the material 
of non-permeability, such as plastics, glass, and a ceramic, a toner fixing layer can be formed by drying, and the record 
sheet with a toner fixing layer suitable for record of wet electrophotography can be built. Since the silica sol is mixed in 
a paint constituent with the resin as a paint film component, when the paint film component carries out dryness 
membrane formation, the hydroxyl comrade of a silica sol does dehydration condensation, builds siloxane joint Si-O-Si 
and ORGANO siloxane joint Si-O-C, and forms the firm three-dimensions network structure. Therefore, the paint film 
degree of harness ftO^oijer fixing lay^r front face goes up, and ****-proof improves. And particle size of a silica sol 
is as small ^J^&ifiSmcr^et^ and inVr3ef to build micro void structure small enough compared with visible light 
wave length, the appearance-characteristic of the material itself covered in the toner fixing layer does not hide. 
[0014] If the record sheet with a toner fixing layer of this invention is used with wet electrophotography, the image 
developed with the liquid toner will be imprinted on a toner fixing layer. A liquid toner is the liquid which made the 
non-polar solvent distribute resin powder, and, finally a solvent evaporates on a toner fixing layer, and only resin 
powder will remain and it will be fixed to it. A liquid toner carries out some osmosis to the irregularity of the micro 
void structure of the silica sol of a toner fixing layer then, only a solvent evaporates, and since resin powder remains in 
****** irregularity, it is thought that firm fixing is made. 
[0015] 

[Example] Hereafter, the typical example of this invention is explained. 

[0016] an example 1 - the reverse roll coater was used for one side of transparent polyester film, and the combination 
liquid of the polyvinyl alcohol PVA205 (Kuraray Make) 10 weight section, the colloidal silica SI-40 (40% of Catalyst 
Chemicals solid contents) 225 weight section, and the water 40 weight section was applied to it The application side 
was dried for 1 minute at 120 degrees C, the 5-micrometer toner fixing layer was formed, and the record sheet with a 
toner fixing layer was obtained. Polyvinyl alcohol has become and, as for the component ratio of the toner fixing layer 
of this example 1, colloidal silica has become 90% of the weight 10% of the weight. 

[0017] an example 2 - the reverse roll coater was used for one side of transparent polyester film, and the combination 
liquid of the casein 10 weight section, the colloidal silica snow tex OL(20% solution made from Nissan Chemistry of 
solid contents) 450 weight section, and the water 90 weight section was applied to it The application side was dried for 
1 minute at 120 degrees C, the 5-micrometer toner fixing layer was formed, and the record sheet with a toner fixing 
layer was obtained. Casein has become and, as for the component ratio of the toner fixing layer of this example 2, 
colloidal silica has become 90% of the weight 10% of the weight. 

[0018] an example 3 - the reverse roll coater was used for one side of transparent polyester film, and the combination 
liquid of the ethylene-vinyl acetate-acrylic copolymer P-300 (50% aquosity emulsion of solid contents by Showa High 
Polymer Co., Ltd.) 20 weight section, the colloidal silica snow tex XL(40% solution made from Nissan Chemistry of 
solid contents) 225 weight section, and the water 200 weight section was applied to it The application side was dried 
for 1 minute at 120 degrees C, the 5-micrometer toner fixing layer was formed, and the record sheet with a toner fixing 
layer was obtained. The ethylene-vinyl acetate-acrylic copolymer has become and, as for the component ratio of the 
toner fixing layer of this example 3, colloidal silica has become 90% of the weight 10% of the weight. 
[0019] The reverse roll coater was used for one side of example 4 white polyester film, and the combination liquid of 
the polyvinyl alcohol PVA1 17 (Kuraray Make) 10 weight section, the colloidal silica snow tex OL(20% solution made 
from Nissan Chemistry of solid contents) 450 weight section, and the water 90 weight section was applied to it. The 
application side was dried for 1 minute at 120 degrees C, the 5-micrometer toner fixing layer was formed, and the 
record sheet with a toner fixing layer was obtained. Polyvinyl alcohol has become and, as for the component ratio of 
the toner fixing layer of this example 4, colloidal silica has become 90% of the weight 10% of the weight. 
[0020] an example 5 - the reverse roll coater was used for one side of transparent polyester film, and the combination 
liquid of the polyvinyl alcohol PVA2 1 7(Kuraray Make) 1 weight section, the colloidal silica snow tex XL(40% 
distribution liquid made from Nissan Chemistry of solid contents) 247.5 weight section, and the water 100 weight 
section was applied to it The application side was dried for 2 minutes at 120 degrees C, and the 10-micrometer record 



sheet with a toner fixing layer was obtained. Polyvinyl alcohol has become and, as for the component ratio of the toner 
fixing lzfyer of this example 5, colloidal silica has become 99% of the weight 1% of the weight. 
[Cft)21] an example 6 - the reverse roll coater was used for one side of transparent polyester film, and the combination 
liquid of a styrene-acrylic copolymer and the MOBINIRU 860 (50% of solid contents made from Hoechst 
Composition) 40 weight section, and the colloidal silica KATAROIDO S-20H (20% distribution liquid of Catalyst 
Chemicals solid contents) 300 weight section was applied to it The application side was dried for 1 minute at 120 
degrees C, and the 3 -micrometer record sheet with a toner fixing layer was obtained. The styrene-acrylic copolymer has 
become and, as for the component ratio of the toner fixing layer of this example 6, colloidal silica has become 80% of 
the weight 20% of the weight. 

[0022] The reverse roll coater was used for one side of example 7 white polyester film, and the combination liquid of 
the casein 30 weight section, the colloidal silica KATAROIDO SI-40 (40% distribution liquid of Catalyst Chemicals 
solid contents) 175 weight section, and the water 100 weight section was applied to it. The application side was dried 
for 5 minutes at 120 degrees C, and the 15-micrometer record sheet with a toner fixing layer was obtained. Casein has 
become and, as for the component ratio of the toner fixing layer of this example 7, colloidal silica has become 70% of 
the weight 30% of the weight. 

[0023] The reverse roll coater was used for one side of example of comparison 1 transparent polyester film, and the 
combination liquid of the polyvinyl alcohol PVA205 (Kuraray Make) 40 weight section, the colloidal silica SI-40 (40% 
of Catalyst Chemicals solid contents) 150 weight section, and the water 160 weight section was applied to it. The 
application side was dried for 1 minute at 120 degrees C, the 5-micrometer toner fixing layer was formed, and the 
record sheet with a toner fixing layer was obtained. Polyvinyl alcohol has become and, as for the component ratio of 
the toner fixing layer of this example 1 of comparison, colloidal silica has become 60% of the weight 40% of the 
weight. 

[0024] To one side of example of comparison 2 transparent polyester film, it is polyvinyl alcohol. The liquid which 
dissolved the SMR20H (product made from Shin-etsu Chemistry) 40 weight section in the water 160 weight section 
was applied using the reverse roll coater. The application side was dried for 1 minute at 120 degrees C, the 5- 
micrometer toner fixing layer was formed, and the record sheet with a toner fixing layer was obtained. The toner fixing 
layer of this example 2 of comparison consists only of polyvinyl alcohol. 

[0025] To one side of example of comparison 3 transparent polyester film, it is colloidal silica -. The snow tex OL 
(20% solution made from Nissan Chemistry of solid contents) was applied using the reverse roll coater with the 
undiluted solution. The application side was dried for 1 minute at 120 degrees C, the 5-micrometer toner fixing layer 
was formed, and the record sheet with a toner fixing layer was obtained. The toner fixing layer of this example 3 of 
comparison consists only of colloidal silica. 

[0026] Examples 1-4 are the record sheets with a toner fixing layer which applied this invention, and the examples 1-3 
of comparison are inapplicable record sheets with a toner fixing layer about this invention. About these record sheets 
with a toner fixing layer, the film production nature of a toner fixing layer, toner transition nature, toner fixing nature, 
and transparency were evaluated by the following. 

[0027] Appearance and the Scotch tape (Nichiban make) friction test estimated the film production nature of an 
appraisal method toner fixing layer. 

[0028] Toner transition nature performed actual printing using the printing machine EprintlOOO made from indigo, and 
evaluated image formation nature. 

[0029] Toner fixing nature also performed actual printing on the same conditions as the above, and evaluated it by the 
Scotch tape friction test. 

[0030] Transparency estimated that 70% or more of all light transmissions and the 20% or less of the degrees of Hayes 
(turbidity) were transparent. 

[0031] The evaluation result of each record sheet with a toner fixing layer is shown in Table 1 with the formed element 
ratio (% of the weight) of the toner fixing layer currently formed. 
[0032] 
[Table 1] 
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[0033] 

[Effect of the Invention] record sheet ****** with a toner fixing layer which applied the paint constituent which 
applied this invention to the front face of the material of non-permeability, such as plastics, glass, and a ceramic, and 
was suitable for record of wet electrophotography as explained above — things are made The toner fixing layer has a 
high paint film degree of hardness, and there is ****-proof, and the transparence can be maintained [ the appearance- 
characteristic of the covered material itself cannot be hidden, and ] if material is transparent. 

[0034] The record sheet with a toner fixing layer of this invention can perform record by wet electrophotography, and a 
toner fixing layer is firmly fixed to the recorded toner image. Therefore, while enabling record into the material of the 
non-permeability by the impossible wet electrophotography conventionally in fields, such as output [ of the copying 
machine by wet electrophotography, and a computer ], simple printing, and fuck SHIMIRI, the record picture becomes 
the high thing of endurance by high definition. 
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